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(54) BATTERY PACK

(57) A battery pack according to the present disclo-
sure may include: a first charging contactor and a second
charging contactor; a first measurement resistor, a sec-
ond measurement resistor and a third measurement re-
sistor electrically connected to at least two of one ends
and the other ends of the first charging contactor and the
second charging contactor; a first measurement contac-
tor, a second measurement contactor and a third meas-
urement contactor electrically connected to at least one
of the first measurement resistor, the second measure-
ment resistor and the third measurement resistor; and a
control unit configured to control an operation state of at
least one of the first measurement contactor, the second
measurement contactor and the third measurement con-
tactor based on whether at least one of a charging start
request signal and a charging end request signal is re-
ceived.
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Description

TECHNICAL FIELD

[0001] The present application claims priority to Kore-
an Patent Application No. 10-2017-0160050 filed on No-
vember 28, 2017 in the Republic of Korea, the disclosures
of which are incorporated herein by reference.
[0002] The present disclosure relates to a battery pack,
and more particularly, to a battery pack for preventing an
electric shock accident caused by a power connector by
controlling a measurement contactor.

BACKGROUND ART

[0003] Recently, the demand for portable electronic
products such as notebook computers, video cameras
and portable telephones has increased sharply, and elec-
tric vehicles, energy storage batteries, robots, satellites
and the like have been developed in earnest. According-
ly, high-performance secondary batteries allowing re-
peated charging and discharging are being actively stud-
ied.
[0004] Secondary batteries commercially available at
the present include nickel-cadmium batteries, nickel hy-
drogen batteries, nickel-zinc batteries, lithium secondary
batteries and the like. Among them, the lithium secondary
batteries are in the limelight since they have almost no
memory effect compared to nickel-based secondary bat-
teries and also have very low self-discharging rate and
high energy density.
[0005] In particular, the battery pack includes a battery
module in which a plurality of battery cells are electrically
connected, thereby meeting a high-capacity and high-
power design required for an electric vehicle. The battery
pack applied to an electric vehicle may be electrically
connected to a charger of a charging station to charge
the electric power.
[0006] To this end, the battery pack applied to an elec-
tric vehicle may include a battery contactor connected to
a positive electrode terminal and a negative electrode
terminal of the battery module to control the electrical
connection of the output terminals of the battery module,
and a charging contactor for controlling the electrical con-
nection between the battery contactor and a charging
terminal to which the power of the charger is input.
[0007] A high voltage is not applied to the charging
contactor during the charging process, and there is a
demand for a technique of controlling a peripheral circuit
of the charging contactor so that a voltage is not applied
to the charging contactor in response to the charging
process as the charging contactor is exposed to the out-
side.

DISCLOSURE

Technical Problem

[0008] The present disclosure is directed to providing
a battery pack, which may prevent a user from being
electrically shocked due to a charging contactor exposed
to the outside, by controlling an operation state of a first
measurement contactor, a second measurement contac-
tor and a third measurement contactor electrically con-
nected to a first input terminal and a second input terminal
of the charging contactor based on a charging start re-
quest signal and a charging end request signal.
[0009] These and other objects and advantages of the
present disclosure may be understood from the following
detailed description and will become more fully apparent
from the exemplary embodiments of the present disclo-
sure. Also, it will be easily understood that the objects
and advantages of the present disclosure may be real-
ized by the means shown in the appended claims and
combinations thereof.

Technical Solution

[0010] In one aspect of the present disclosure, there
is provided a battery pack, comprising: a first battery con-
tactor and a second battery contactor respectively having
one end electrically connected to a positive electrode ter-
minal and a negative electrode terminal of a battery; a
first charging contactor and a second charging contactor
respectively having one end electrically connected to the
other end of the first battery contactor and the other end
of the second battery contactor; a first measurement re-
sistor, a second measurement resistor and a third meas-
urement resistor electrically connected between a first
node located at one end of the second charging contactor
and a second node located at one end of the first charging
contactor, between the first node and a third node located
at the other end of the first charging contactor, and be-
tween the first node and a fourth node located at the other
end of the second charging contactor, respectively; a first
measurement contactor, a second measurement contac-
tor and a third measurement contactor electrically con-
nected between the first node and the first measurement
resistor, between the first node and the second meas-
urement resistor, and between the first node and the third
measurement resistor, respectively; and a control unit
configured to control an operation state of at least one
of the first measurement contactor, the second measure-
ment contactor and the third measurement contactor
based on whether at least one of a charging start request
signal and a charging end request signal is received.
[0011] Preferably, when the charging start request sig-
nal is received, the control unit may control the operation
states of the first measurement contactor, the second
measurement contactor and the third measurement con-
tactor to turn on and then control the operation states of
the first charging contactor and the second charging con-

1 2 



EP 3 657 593 A1

3

5

10

15

20

25

30

35

40

45

50

55

tactor to turn on.
[0012] Preferably, when the charging end request sig-
nal is received, the control unit may control the operation
state of the first charging contactor to turn off, and then
controls the operation states of the first measurement
contactor and the second measurement contactor based
on a measurement voltage difference between a first
measurement voltage and a second measurement volt-
age respectively applied to the first measurement resistor
and the second measurement resistor.
[0013] Preferably, when the measurement voltage dif-
ference is equal to or greater than a preset first control
voltage, the control unit may control the operation states
of the first measurement contactor and the second meas-
urement contactor to turn off.
[0014] Preferably, when the charging end request sig-
nal is received, the control unit may control the operation
state of the second charging contactor to turn off, and
then control the operation state of the third measurement
contactor based on a third measurement voltage applied
to the third measurement resistor.
[0015] Preferably, when the third measurement volt-
age is equal to or greater than a preset second control
voltage, the control unit may control the operation state
of the third measurement contactor to turn off.
[0016] Preferably, a vehicle according to the present
disclosure may comprise the battery pack described
above.

Advantageous Effects

[0017] According to at least one of embodiments of the
present disclosure, it is possible to prevent a user from
being electrically shocked due to a charging contactor
exposed to the outside, by controlling an operation state
of a first measurement contactor, a second measurement
contactor and a third measurement contactor electrically
connected to a first input terminal and a second input
terminal of the charging contactor based on a charging
start request signal and a charging end request signal.
[0018] The effects of the present disclosure are not
limited to the above, and other effects not mentioned
herein may be clearly understood by those skilled in the
art from the appended claims.

DESCRIPTION OF DRAWINGS

[0019] The accompanying drawings illustrate a pre-
ferred embodiment of the present disclosure and togeth-
er with the foregoing disclosure, serve to provide further
understanding of the technical features of the present
disclosure, and thus, the present disclosure is not con-
strued as being limited to the drawing.

FIG. 1 is a diagram showing a functional configura-
tion of a battery pack according to an embodiment
of the present disclosure in a state where the battery
pack is coupled to a charger.

FIG. 2 is a diagram showing a functional configura-
tion of the battery pack according to an embodiment
of the present disclosure in a state where the battery
pack is separated from the charger.
FIG. 3 is a diagram showing a functional configura-
tion of a battery pack according to another embodi-
ment of the present disclosure in a state where the
battery pack is coupled to a charger.
FIG. 4 is a diagram showing a functional configura-
tion of the battery pack according to another embod-
iment of the present disclosure in a state where the
battery pack is separated from the charger.

BEST MODE

[0020] Hereinafter, preferred embodiments of the
present disclosure will be described in detail with refer-
ence to the accompanying drawings. Prior to the descrip-
tion, it should be understood that the terms used in the
specification and the appended claims should not be con-
strued as limited to general and dictionary meanings, but
interpreted based on the meanings and concepts corre-
sponding to technical aspects of the present disclosure
on the basis of the principle that the inventor is allowed
to define terms appropriately for the best explanation.
[0021] Therefore, the description proposed herein is
just a preferable example for the purpose of illustrations
only, not intended to limit the scope of the disclosure, so
it should be understood that other equivalents and mod-
ifications could be made thereto without departing from
the scope of the disclosure.
[0022] Additionally, in describing the present disclo-
sure, when it is deemed that a detailed description of
relevant known elements or functions renders the key
subject matter of the present disclosure ambiguous, the
detailed description is omitted herein.
[0023] The terms including the ordinal number such as
"first", "second" and the like, may be used to distinguish
one element from another among various elements, but
not intended to limit the elements by the terms.
[0024] Throughout the specification, when a portion is
referred to as "comprising" or "including" any element, it
means that the portion may include other elements fur-
ther, without excluding other elements, unless specifical-
ly stated otherwise. Furthermore, the term "control unit"
described in the specification refers to a unit that proc-
esses at least one function or operation, and may be
implemented by hardware, software, or a combination of
hardware and software.
[0025] In addition, throughout the specification, when
a portion is referred to as being "connected" to another
portion, it is not limited to the case that they are "directly
connected", but it also includes the case where they are
"indirectly connected" with another element being inter-
posed between them.
[0026] Hereinafter, a battery pack 100 device accord-
ing to an embodiment of the present disclosure will be
described.
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[0027] FIG. 1 is a diagram showing a functional con-
figuration of a battery pack 100 according to an embod-
iment of the present disclosure in a state where the bat-
tery pack 100 is coupled to a charger CS, and FIG. 2 is
a diagram showing a functional configuration of the bat-
tery pack 100 according to an embodiment of the present
disclosure in a state where the battery pack 100 is sep-
arated from the charger CS.
[0028] First, referring to FIG. 1, the battery pack 100
includes a battery module B, a first battery contactor BC1,
a second battery contactor BC2, a first charging contactor
CC1, a second charging contactor CC2, a first measure-
ment resistor MR1, a second measurement resistor MR2,
a third measurement resistor MR3, a first measurement
contactor MC1, a second measurement contactor MC2,
a third measurement contactor MC3, a first power con-
nector C1, a sensing unit 110, a memory unit 120 and a
control unit 130.
[0029] The battery module B may include at least one
battery cell. If the battery module B includes a plurality
of battery cells electrically connected, the plurality of bat-
tery cells may be connected to each other in series, in
parallel or in series and parallel. The battery module B
has a positive electrode terminal (+) and a negative elec-
trode terminal (-).
[0030] One end of the first battery contactor BC1 is
electrically connected to the positive electrode terminal
(+) of the battery module B, and one end of the second
battery contactor BC2 is electrically connected to the
negative electrode terminal (-) of the battery module B.
[0031] By doing so, the battery module B may output
power or be charged according to a turn-on state or a
turn-off state of the first battery contactor BC1 and the
second battery contactor BC2.
[0032] The first battery contactor BC1 and the second
battery contactor BC2 may be controlled into a turn-on
state or a turn-off state by the control unit 130, explained
later.
[0033] Here, the turn-on state means a state where a
contact point of the contactor is in contact to make one
end and the other end of the contactor be electrically
connected. Also, the turn-off state means a state where
the contact point of the contactor is separated to make
one end and the other end of the contactor be electrically
disconnected.
[0034] One end of the first charging contactor CC1 is
electrically connected to the other end of the first battery
contactor BC1, and one end of the second charging con-
tactor CC2 is electrically connected to the other end of
the second battery contactor BC2.
[0035] In addition, the other ends of the first charging
contactor CC1 and the second charging contactor CC2
are electrically connected to the first power connector
C1, respectively. More specifically, the other end of the
first charging contactor CC1 is electrically connected to
a first input terminal IT1 provided at the first power con-
nector C1, and the other end of the second charging con-
tactor CC2 is electrically connected to a second input

terminal IT2 provided at the first power connector C1.
[0036] Meanwhile, if a second power connector C2 of
the charger CS is connected to the first power connector
C1, a first output terminal OT1 and a second output ter-
minal OT2 of the second power connector C2 may be
electrically connected to the first input terminal IT1 and
the second input terminal IT2, respectively.
[0037] Accordingly, when the first battery contactor
BC1, the second battery contactor BC2, the first charging
contactor CC1 and the second charging contactor CC2
are in a turn-on state, if the second power connector C2
is connected to the first power connector C1, the power
of the charger CS is supplied to charge the battery mod-
ule B.
[0038] Meanwhile, a second node N2 and a third node
N3 are located at one end and the other end of the first
charging contactor CC1, respectively, and a first node
N1 and a fourth node N4 are located at one end and the
other end of the second charging contactor CC2, respec-
tively.
[0039] The first measurement resistor MR1 is electri-
cally connected between the first node N1 and the second
node N2. At this time, the first measurement contactor
MC1 is electrically connected between the first measure-
ment resistor MR1 and the first node N1. More specifi-
cally, one end of the first measurement resistor MR1 is
electrically connected to the second node N2, and the
other end of the first measurement resistor MR1 is elec-
trically connected to one end of the first measurement
contactor MC1. Subsequently, the other end of the first
measurement contactor MC1 is electrically connected to
the first node N1. That is, the first measurement resistor
MR1 and the first measurement contactor MC1 are elec-
trically connected in series between the first node N1 and
the second node N2.
[0040] The second measurement resistor MR2 is elec-
trically connected between the first node N1 and the third
node N3. At this time, the second measurement contactor
MC2 is electrically connected between the second meas-
urement resistor MR2 and the first node N1. More spe-
cifically, one end of the second measurement resistor
MR2 is electrically connected to the third node N3, and
the other end of the second measurement resistor MR2
is electrically connected to one end of the second meas-
urement contactor MC2. Subsequently, the other end of
the second measurement contactor MC2 is electrically
connected to the first node N1. That is, the second meas-
urement resistor MR2 and the second measurement con-
tactor MC2 are electrically connected in series between
the first node N1 and the third node N3.
[0041] The third measurement resistor MR3 is electri-
cally connected between the first node N1 and the fourth
node N4. At this time, the third measurement contactor
MC3 is electrically connected between the third meas-
urement resistor MR3 and the first node N1. More spe-
cifically, one end of the third measurement resistor MR3
is electrically connected to the fourth node N4, and the
other end of the third measurement resistor MR3 is elec-

5 6 



EP 3 657 593 A1

5

5

10

15

20

25

30

35

40

45

50

55

trically connected to one end of the third measurement
contactor MC3. Subsequently, the other end of the third
measurement contactor MC3 is electrically connected to
the first node N1. That is, the third measurement resistor
MR3 and the third measurement contactor MC3 are elec-
trically connected in series between the first node N1 and
the fourth node N4.
[0042] The measurement resistors MR1, ..., MR3 de-
scribed above may be resistors used to measure the volt-
age applied to the first charging contactor CC1 and the
second charging contactor CC2. The measurement con-
tactors MC1, ..., MC3 electrically connected to the meas-
urement resistors may serve to conduct or interrupt the
current flowing through the measurement resistors MR1,
..., MR3.
[0043] The sensing unit 110 is operatively coupled to
the control unit 130. That is, the sensing unit 110 may be
connected to the control unit 130 to transmit an electrical
signal to the control unit 130 or to receive an electrical
signal from the control unit 130.
[0044] The sensing unit 110 measures a battery volt-
age applied between the positive electrode terminal (+)
and the negative electrode terminal (-) of the battery mod-
ule B according to a preset cycle or the sensing control
of the control unit 130.
[0045] Also, the sensing unit 110 measures a first
measurement voltage, a second measurement voltage
and a third measurement voltage applied to the first
measurement resistor MR1, the second measurement
resistor MR2 and the third measurement resistor MR3,
respectively, according to the preset cycle or the sensing
control of the control unit 130.
[0046] In addition, the sensing unit 110 measures a
charging voltage Vc of the charger CS applied between
the first input terminal IT1 and the second input terminal
IT2 or between the first output terminal OT1 and the sec-
ond output terminal OT2 according to the preset cycle or
the sensing control of the control unit 130.
[0047] Also, the sensing unit 110 repeatedly measures
the battery current flowing into or out of the battery mod-
ule B.
[0048] After that, the sensing unit 110 may provide the
measured signal representing the measured battery volt-
age, the first measurement voltage, the second meas-
urement voltage, the third measurement voltage, the
charging voltage Vc and the battery current to the control
unit 130.
[0049] To this end, the sensing unit 110 includes a volt-
age sensor configured to measure the voltage of the bat-
tery module B. In addition, the sensing unit 110 may fur-
ther include a current sensor configured to measure the
current of the battery module B.
[0050] If the measured signal is received from the
sensing unit 110, the control unit 130 may determine a
digital value of each of the measured battery voltage, the
first measurement voltage, the second measurement
voltage, the third measurement voltage, the charging
voltage Vc and the battery current, and store the digital

value in the memory unit 120.
[0051] The memory unit 120 is a semiconductor mem-
ory device that records, erases and updates data gener-
ated by the control unit 130, and stores a plurality of pro-
gram codes for diagnosing faults of the first charging con-
tactor CC1 and the second charging contactor CC2, re-
spectively. In addition, the memory unit 120 may store
settings used when the present disclosure is implement-
ed.
[0052] The memory unit 120 is not particularly limited
as long as it is a semiconductor memory device known
to be capable of recording, erasing and updating data.
As one example, the memory unit 120 may be a DRAM,
an SDRAM, a flash memory, a ROM, an EEPROM, a
register, or the like. The memory unit 120 may further
include a storage medium storing program codes that
define the control logic of the control unit 130. The storage
medium includes a non-volatile storage element such as
a flash memory or a hard disk. The memory unit 120 may
be physically separated from the control unit 130 or may
be integrated with the control unit 130.
[0053] The control unit 130 controls an operation state
of at least one of the first measurement contactor MC1,
the second measurement contactor MC2 and the third
measurement contactor MC3 based on whether at least
one of a charging start request signal and a charging end
request signal is received.
[0054] Here, the charging start request signal and the
charging end request signal may be signals output from
an ECU of a vehicle that includes the battery pack ac-
cording to the present disclosure.
[0055] In addition, if the charging start request signal
is outputted from the ECU of the vehicle, as shown in
FIG. 1, the first power connector C1 and the second pow-
er connector C2 of the charger CS may be in a coupled
state in order to initiate charging.
[0056] If the charging start request signal is received,
firstly, the control unit 130 controls the operation states
of the first measurement contactor MC1, the second
measurement contactor MC2 and the third measurement
contactor MC3 to turn on. After that, the control unit 130
controls the operating states of the first charging contac-
tor CC1 and the second charging contactor CC2 to turn
on.
[0057] That is, if the charging start request signal is
received, the control unit 130 controls the operation
states of the first measurement contactor MC1, the sec-
ond measurement contactor MC2 and the third meas-
urement contactor MC3 to turn on before the operation
states of the first charging contactor CC1 and the second
charging contactor CC2 come into the turn-on state.
[0058] By doing so, the control unit 130 may monitor
the voltage applied to the first charging contactor CC1
and the second charging contactor CC2 before a charg-
ing current is applied from the charger CS to the first
charging contactor CC1 and the second charging con-
tactor CC2.
[0059] Meanwhile, if the charging end request signal
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is output from an ECU of a vehicle, charging may be
completed so that the first power connector C1 and the
second power connector C2 of the charger CS may be
in a state just before being separated.
[0060] Accordingly, if the charging end request signal
is received, the control unit 130 receives firstly controls
the operation state of the first charging contactor CC1 to
turn off. After that, the control unit 130 controls the oper-
ation states of the first measurement contactor MC1 and
the second measurement contactor MC2 based on a
measurement voltage difference between the first meas-
urement voltage and the second measurement voltage
applied to the first measurement resistor MR1 and the
second measurement resistor MR2, respectively.
[0061] More specifically, if the measurement voltage
difference between the first measurement voltage and
the second measurement voltage is equal to or greater
than a preset first control voltage, the control unit 130
controls the operation states of the first measurement
contactor MC1 and the second measurement contactor
MC2 to turn off.
[0062] That is, if the charging end request signal is re-
ceived, the control unit 130 controls the operation state
of the first charging contactor CC1 to turn off, and if the
operation state of the first charging contactor CC1 is con-
trolled to turn off, the control unit 130 controls the oper-
ation states of the first measurement contactor MC1 and
the second measurement contactor MC2 to turn off.
[0063] At this time, if the measurement voltage differ-
ence between the first measurement voltage and the sec-
ond measurement voltage is equal to or greater than the
preset first control voltage, the control unit 130 may con-
trol only the operation state of the second measurement
contactor MC2 to turn off.
[0064] In this way, if the first power connector C1 is
separated from the second power connector C2 of the
charger as the control unit 130 completes charging as
shown in FIG. 2, the control unit 130 may control the
operation states of the first measurement contactor MC1
and the second measurement contactor MC2 to turn off
so that no voltage is applied to the first input terminal IT1,
thereby preventing a user from being electrically shocked
by the first input terminal IT1 that may be exposed to the
outside during the charging process.
[0065] Meanwhile, if the charging end request signal
is received, the control unit 130 firstly controls the oper-
ation state of the second charging contactor CC2 to turn
off. After that, the control unit 130 controls the operation
state of the third measurement contactor MC3 based on
the third measurement voltage applied to the third meas-
urement resistor MR3.
[0066] More specifically, if the third measurement volt-
age is equal to or greater than the preset second control
voltage, the control unit 130 controls the operation state
of the third measurement contactor MC3 to turn off.
[0067] That is, if the charging end request signal is re-
ceived, the control unit 130 controls the operation state
of the second charging contactor CC2 to turn off, and if

the operation state of the second charging contactor CC2
is controlled to turn off, the control unit 130 controls the
operation state of the third measurement contactor MC3
to turn off .
[0068] In this way, if the first power connector C1 is
separated from the second power connector C2 of the
charger as the control unit 130 completes charging as
shown in FIG. 2, the control unit 130 may control the
operation state of the third measurement contactor MC3
to turn off so that no voltage is applied to the second input
terminal IT2, thereby preventing a user from being elec-
trically shocked by the second input terminal IT2 that may
be exposed to the outside during the charging process.
[0069] Meanwhile, the control unit 130 may selectively
include a processor, an application-specific integrated
circuit (ASIC), another chipset, a logic circuit, a register,
a communication modem, a data processing device or
the like in order to execute various control logics. At least
one of the various control logics executable by the control
unit 130 may be combined, and the combined control
logic is written in a computer-readable code system and
recorded on a computer-readable recording medium.
The recording medium has no limitation as long as it can
be accessed by the processor included in a computer.
As one example, the recording medium includes at least
one selected from the group consisting of a ROM, a RAM,
a register, a CD-ROM, a magnetic tape, a hard disk, a
floppy disk and an optical data recording device.
[0070] Hereinafter, a battery pack 100’ according to
another embodiment of the present disclosure will be de-
scribed. In the battery pack 100’ according to another
embodiment of the present disclosure, some compo-
nents may be further included and some components
may have different functions, compared to the battery
pack 100 according to the former embodiment of the
present disclosure. Accordingly, the same features will
not be described again.
[0071] FIG. 3 is a diagram showing a functional con-
figuration of the battery pack 100’ according to another
embodiment of the present disclosure in a state where
the battery pack 100’ is coupled to a charger CS, and
FIG. 4 is a diagram showing a functional configuration of
the battery pack 100’ according to another embodiment
of the present disclosure in a state where the battery pack
100’ is separated from the charger CS.
[0072] Referring to FIGS. 3 and 4, the battery pack
100’ according to another embodiment of the present dis-
closure may further include an illumination intensity sens-
ing unit 140, compared to the battery pack 100 according
to the former embodiment of the present disclosure.
[0073] The illumination intensity sensing unit 140 is in-
stalled at an inner side of the first power connector C1
to sense an illumination intensity around the first power
connector C1.
[0074] More specifically, if the first power connector
C1 and the second power connector C2 of the charger
CS are coupled, the illumination intensity sensing unit
140 is installed on a surface of the first power connector
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C1 inside the space sealed by the first power connector
C1 and the second power connector C2 of the charger
CS.
[0075] Meanwhile, the first power connector C1 may
include a connector cover.
[0076] At this time, if the connector cover is closed, the
illumination intensity sensing unit 140 is installed on the
surface of the first power connector C1 inside the inner
space of the first power connector C1 and the space
sealed by the connector cover.
[0077] That is, if the first power connector C1 is coupled
to the second power connector C2 of the charger CS or
the connector cover of the first power connector C1 is
closed, the illumination intensity sensing unit 140 may
be located in a sealed space into which no light is intro-
duced, as shown in FIG. 3.
[0078] By using this, the control unit 130 compares the
illumination intensity around the first power connector C1
measured by the illumination intensity sensing unit 140
with a preset reference illumination intensity, and controls
the operation state of at least one of the first measure-
ment contactor MC1, the second measurement contactor
MC2 and the third measurement contactor MC3 based
on the comparison result.
[0079] Here, the preset reference illumination intensity
may be an illumination intensity value for determining
whether the first input terminal IT1 and the second input
terminal IT2 of the first power connector C1 are exposed
to the outside.
[0080] More specifically, if the illumination intensity
around the first power connector C1 measured by the
illumination intensity sensing unit 140 is equal to or great-
er than the preset reference illumination intensity, as
shown in FIG. 4, the control unit 130 determines that the
first power connector C1 is separated from the second
power connector C2 of the charger CS or the connector
cover of the first power connector C1 is opened.
[0081] That is, if the illumination intensity around the
first power connector C1 measured by the illumination
intensity sensing unit 140 is equal to or greater than the
preset reference illumination intensity, the control unit
130 determines that the first input terminal IT1 and the
second input terminal IT2 of the first power connector C1
are exposed to the outside .
[0082] Conversely, if the illumination intensity around
the first power connector C1 measured by the illumination
intensity sensing unit 140 is smaller than the preset ref-
erence illumination intensity, as shown in FIG. 3, the con-
trol unit 130 determines that the first power connector C1
is coupled to the second power connector C2 of the
charger CS or the connector cover of the first power con-
nector C1 is closed.
[0083] That is, if the illumination intensity around the
first power connector C1 measured by the illumination
intensity sensing unit 140 is smaller than the preset ref-
erence illumination intensity, the control unit 130 deter-
mines that the first input terminal IT1 and the second
input terminal IT2 of the first power connector C1 are not

exposed to the outside.
[0084] After that, if the illumination intensity around the
first power connector C1 measured by the illumination
intensity sensing unit 140 is equal to or greater than the
preset reference illumination intensity, the control unit
130 controls the operation states of the first measure-
ment contactor MC1, the second measurement contactor
MC2 and the third measurement contactor MC3 to turn
off.
[0085] In addition, if the illumination intensity around
the first power connector C1 measured by the illumination
intensity sensing unit 140 is equal to or greater than the
preset reference illumination intensity, the control unit
130 controls the operation states of the first charging con-
tactor CC1 and the second charging contactor CC2 to
turn off.
[0086] By doing so, if the first input terminal IT1 and
the second input terminal IT2 of the first power connector
C1 are exposed to the outside, the control unit 130 con-
trols the operation states of the first measurement con-
tactor MC1, the second measurement contactor MC2
and the third measurement contactor MC3 to turn off,
thereby preventing an accident that a user is electrically
shocked by the first input terminal IT1 or the second input
terminal IT2 exposed to the outside.
[0087] Meanwhile, a vehicle according to the present
disclosure may include the battery pack according to the
present disclosure described above.
[0088] The embodiments of the present disclosure de-
scribed above are not necessarily implemented by ap-
paratuses and methods but may also be implemented
through a program for realizing functions corresponding
to the configuration of the present disclosure or a record-
ing medium on which the program is recorded. Such im-
plementation may be easily performed by those skilled
in the art from the above description of the embodiments.
[0089] The present disclosure has been described in
detail. However, it should be understood that the detailed
description and specific examples, while indicating pre-
ferred embodiments of the disclosure, are given by way
of illustration only, since various changes and modifica-
tions within the scope of the disclosure will become ap-
parent to those skilled in the art from this detailed de-
scription.
[0090] Additionally, many substitutions, modifications
and changes may be made to the present disclosure de-
scribed hereinabove by those skilled in the art without
departing from the technical aspects of the present dis-
closure, and the present disclosure is not limited to the
above-described embodiments and the accompanying
drawings, and each embodiment may be selectively com-
bined in part or in whole to allow various modifications.

Claims

1. A battery pack, comprising:
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a first battery contactor and a second battery
contactor respectively having one end electri-
cally connected to a positive electrode terminal
and a negative electrode terminal of a battery;
a first charging contactor and a second charging
contactor respectively having one end electri-
cally connected to the other end of the first bat-
tery contactor and the other end of the second
battery contactor;
a first measurement resistor, a second meas-
urement resistor and a third measurement re-
sistor electrically connected between a first
node located at one end of the second charging
contactor and a second node located at one end
of the first charging contactor, between the first
node and a third node located at the other end
of the first charging contactor, and between the
first node and a fourth node located at the other
end of the second charging contactor, respec-
tively;
a first measurement contactor, a second meas-
urement contactor and a third measurement
contactor electrically connected between the
first node and the first measurement resistor,
between the first node and the second meas-
urement resistor, and between the first node and
the third measurement resistor, respectively;
and
a control unit configured to control an operation
state of at least one of the first measurement
contactor, the second measurement contactor
and the third measurement contactor based on
whether at least one of a charging start request
signal and a charging end request signal is re-
ceived.

2. The battery pack according to claim 1,
wherein when the charging start request signal is
received, the control unit controls the operation
states of the first measurement contactor, the sec-
ond measurement contactor and the third measure-
ment contactor to turn on and then controls the op-
eration states of the first charging contactor and the
second charging contactor to turn on.

3. The battery pack according to claim 1,
wherein when the charging end request signal is re-
ceived, the control unit controls the operation state
of the first charging contactor to turn off, and then
controls the operation states of the first measure-
ment contactor and the second measurement con-
tactor based on a measurement voltage difference
between a first measurement voltage and a second
measurement voltage respectively applied to the first
measurement resistor and the second measurement
resistor.

4. The battery pack according to claim 3,

wherein when the measurement voltage difference
is equal to or greater than a preset first control volt-
age, the control unit controls the operation states of
the first measurement contactor and the second
measurement contactor to turn off.

5. The battery pack according to claim 1,
wherein when the charging end request signal is re-
ceived, the control unit controls the operation state
of the second charging contactor to turn off, and then
controls the operation state of the third measurement
contactor based on a third measurement voltage ap-
plied to the third measurement resistor.

6. The battery pack according to claim 5,
wherein when the third measurement voltage is
equal to or greater than a preset second control volt-
age, the control unit controls the operation state of
the third measurement contactor to turn off.

7. A vehicle, comprising a battery pack according to
any one of claims 1 to 6.
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